Changes in Royal Jelly Composition during Storage and Possible Freshness Parameters by PAVEL, Crengu?a I. I. et al.
 245 
Bulletin UASVM Animal Science and Biotechnologies, 68(1-2)/2011 
Print ISSN 1843-5262; Electronic ISSN 1843-536X 
 
Changes in Royal Jelly Composition during Storage  
and Possible Freshness Parameters 
 
CrenguŃa I. PAVEL1), Liviu Al. MĂRGHITAŞ1), Daniel S. DEZMIREAN1),  
Otilia BOBIŞ1), Lavinia BĂRNUłIU1), Agripina ŞAPCALIU2) 
 
1)University of Agricultural Sciences and Veterinary Medicine, Faculty of Animal Science and 
Biotechnologies, Department of Beekeeping and Sericiculture, 3-5 Mănăştur Street,  
400372 Cluj-Napoca, Romania; pavelcrenguta@yahoo.com  
2)Beekeeping Research and Development Institute, 42 Ficusului Bd., Bucharest, Romania; 
sapcaliuagripina@yahoo.com 
 
Abstract. Royal jelly is a secretion product of the cephalic glands of nurse bees that is very 
sensible to the storage conditions. The aim of this study is to review the changes that occur in royal 
jelly composition during storage and possible freshness parameters that have been studied. Evaluation 
of coloration, viscosity, water-soluble protein fraction, enzyme glucose oxidase, furosine, 10-HDA 
was proposed to assess the RJ freshness. Actually, royal jelly is one of the most studied bee products, 
but further studies are necessary in order to establish an international standard of the product and its 
freshness parameters.  
 




Royal jelly (RJ) is a fluid secretion produced by nurse honeybee workers, to feed all 
the larvae in the hive during their first days of life, playing a central role in caste 
determination. Only the queen is fed with royal jelly for the rest of its life. Royal jelly is 
secreted from hypo-pharyngeal and mandibular glands and is synthesized from pollen, water 
and honey, mixed with saliva, hormones and vitamins. It is a yellowish, creamy and acidic 
material with a slightly purgent taste (Mărghitaş, 2007).  
Commercial RJ is the food of queen bee larvae usually harvested when the larvae are 
four to five days old (three days after grafting) (Piana, 1996; Chen el al., 2002). Pure RJ is 
used in pharmaceutical and cosmetic industries or as a dietary complement because of its 
exceptional composition and therapeutic properties. China is the world’s largest RJ producer 
and exporter, almost all production being exported to Japan, the United States and Europe 
(Sabatini et al., 2009).   
Knowledge of the chemical composition of recently produced RJ and the changes that 
occur during both commercial and domestic storage is essential in order to evaluate the 
quality of marketed pure RJ for human consumption and define an international standard 
composition. In the present, workgroups are working on defining quality, freshness and 
authenticity parameters of RJ (Sabatini et al., 2009; Bogdanov, 2011). There are a few data 
available on the changes in the composition of RJ during storage and so far, the freshness 
definition of RJ is not fairly well established.  
The composition of RJ has been extensively studied in order to find appropriate 
composition criteria. The composition of crude RJ varies with seasonal and regional 
conditions: 60-70% moisture, 12-16% crude proteins, 3-6% lipids, 10-18% total sugars, pH 
3.5-4.5, density 1.1 g/mL (Garcia-Amoedo and Almeida-Muradian, 2007; Howe et al., 1985; 
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Palma, 2010). It has been noted that the macroscopic composition of RJ is fairly stable on the 
whole but also variable, above all as far as certain components are concerned. Thus it is not a 
suitable parameter for defining product freshness (Sabatini et al., 2009). 
The storage conditions are very important. RJ spoils or deteriorates and loss its value 
when it is stored improperly. Although the overall analytic data confirm that exposure to a 
temperature of 4°C causes no alterations in RJ composition or no changes its quality for one 
year, but recently it was also shown that only storage of RJ in frozen state prevents 
decomposition of biologically active RJ proteins and thus RJ should be frozen at -18oC or 
lyophilizate as soon as it is harvested (Li et al., 2007). Even stored at 0-4oC, in dark and dry 
place, often after several months of storage in a refrigerator, the surface begins to mold. Most 
species of mold are proteolytic and lipolytic, so out of micotoxigen risk they are responsible 
for the alterative process. The gradual release of ammonia induces pH neutralization and the 
putrefactive bacteria can grow. Lactic acid bacteria tolerate a low pH and it can grow at 
refrigerator temperature (Mărghitaş, 2007).  
RJ color is whitish to yellow, the yellow color increasing upon storage. Its odor is 
sour and pungent, the taste being sour and sweet. Theses sensory characteristics are important 
quality criteria. Old royal jelly, which has not been properly stored, tends to be darker and a 
rancid taste can develop. The browning reaction in RJ stored at room temperature is 
appreciable after only a few weeks (Chen and Chen, 1995). 
The viscosity is a sensitive parameter in tracing the storage stability of RJ. It varies 
according to water content and age -it slowly becomes more viscous when stored at room 
temperature or in a refrigerator at 5oC. The increased viscosity appears to be related to an 
increase in water insoluble nitrogenous compounds, together with a reduction in soluble 
nitrogen and free amino acids (Takenaka et al., 1986). These changes are apparently due to 
continued enzymatic activities and interaction between the lipid and protein fractions.  
Titratable acidity of RJ increases with time of storage and temperature (Yatsunami, 
1988). These changes might be due to the Millard reaction or lipid oxidation. 
Modifications of protein and amino acid fractions should play an important role in 
assessing the commercial quality of RJ during the shelf life of the product. It was reported a 
gradual deterioration of protein components (Okada et al., 1979). Proteins of fresh RJ consist 
of water-soluble and water-insoluble fractions. Townsend and Lucas (1940), Tomoda et al. 
(1977) found almost equal amounts of water-soluble and water-insoluble proteins in RJ. 
However, up to 89% of water-soluble nitrogen in the total nitrogen content of RJ was also 
reported (Takenaka and Echigo, 1983). Depending upon the extraction conditions used, the 
water-soluble protein (WSP) was the major fraction and made up 46-89% of the total protein 
(Tomoda et al., 1977; Takenaka and Echigo, 1983). Modifications of the water-soluble 
protein (WSP) fraction (Chen and Chen, 1995) that might play an important role in the quality 
deterioration of RJ, and the enzymatic activity (Baggio and Dainese, 1998) have been studied. 
The total amount of free amino acids of RJ stored at room temperature was also found to be 
decreased with time (Takenaka et al., 1986). 
The carbohydrate content significantly diminished in RJ stored at room temperature 
(Chen and Chen, 1995). 
Enzyme glucose oxidase and changes in its content were studied in experiments 
conducted on RJ samples stored at 4 and 20°C over a period of 24 months. The results 
obtained showed that the enzyme contained in RJ is influenced both by storage temperature 
and time. At 20°C it had decreased significantly after one month and degraded completely 
after one year. Even at 4°C there was an evident, albeit modest, reduction in the enzyme. The 
determination of glucose oxidase is analytically very simple and thus within the capabilities 
of all laboratories. This method could be used to evaluate the product’s freshness; however, 
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further investigation must first be conducted into the natural variability of this component in 
the fresh product (Boselli et al., 2002).  
Furosine content, as a possible marker for RJ freshness, was investigated by Marconi 
et al. (2002) in several experiments. The value of furosine, a product of Maillard’s reaction, 
proved very low in freshly produced RJ samples (Messia et al., 2003), but increased over time 
and in relation to temperature.  
10-Hydroxy-2-Decenoic Acid (10-HDA) is a fatty acid specific to the RJ (Baker et al., 
1959), being the most important quality criteria for RJ adulteration, so it has been proposed as 
a freshness parameter. Antinelli et al. (2003) studied 10-HDA content variations under 
controlled temperature storage. 10-HDA content decreases with increasing temperature of 
storage (decrease is higher in honey containing RJ (Matsui, 1988)), but no correlation was 
found between 10-HDA content and storage duration whatever the storage temperature. Even 
if 10-HDA is specific to RJ, new criteria should be found to estimate the condition and 




RJ is a natural bee product with a great potential for use in medicine. Knowledge of 
the chemical composition of recently produced RJ and the changes that occur during both 
commercial and domestic storage is essential in order to evaluate the quality of marketed pure 
fresh RJ for human consumption and define an international standard composition. Evaluation 
of coloration, viscosity, water-soluble protein fraction, enzyme glucose oxidase, furosine was 
proposed to assess the RJ freshness. Further research would be necessary to elucidate the 
influence of climatic and storage conditions on RJ composition in order to establish freshness 
definition and parameters of RJ.  
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